


ABSTRACT
A soil gas survey was performed to determine the presence and concentration of methane along a
portion of the Ferron Sandstone Member of the Mancos Shale outcrop.  The outcrop surveyed is
adjacent to the proposed Ferron Natural Gas Project South Area.  Procedures and equipment
utilized ensure repeatability, allowing for future trend analysis.   This study concludes methane is
not currently present or escaping from this portion of outcrop.

INTRODUCTION
During the scoping process for the Ferron Natural Gas Environmental Impact Statement (FNG
EIS) issues were raised about the possibility of methane gas at the surface.  Gas released at the
surface could potentially affect the health and safety of residents and/or wildlife of the area.  

The proposed Ferron Natural Gas project involves extracting natural gas from both sandstone and
coal intervals in the Ferron Sandstone Member of the Mancos Shale (Ferron Sandstone).  To
extract gas from coal intervals, water must first be removed or pumped out.  As water is pumped
out, gas is released from the coalbeds.  This gas is refered to as coalbed methane (CBM).  Gas
then flows to the wellbore or areas of low pressure.  The concern is that gas will also migrate
updip in the Ferron Sandstone to the outcrop and then be released at the surface. 

To address the lack of baseline data, public and agency concerns, and potentially serious impacts
from the CBM production, it was determined that a soil gas survey was necessary.  

PROCEDURE
Equipment and procedures were designed to ascertain the gross presence of methane, and provide
a means for future repeatability and trend analysis if necessary.  A methodology for initial
baseline studies was established based upon soil gas studies performed in other CBM areas
(especially the San Juan Basin, Colorado and New Mexico).  This involved an inital review of
infra-red aerial photos followed by a field inventory.

Infra-Red Aerial Photo Review
Infra-red aerial photos (1974) are available for most of the survey area.    These color enhanced
photos show vegetation in red.  Gross variations in surface temperature may also be detected in
this type of photograph.  

Vegetation loss or anomalous lack of vegetation may identify methane seeps.  Unusual variations
in surface temperature may indicate near- surface combustion of methane.

The study area, as well as the surrounding areas, is sparsely vegetated due to poor soil
characteristics.  Therefore, potential methane seeps could not be identified using this procedure. 
No unusual surface temperatures were noted on the photos, indicating no sub-surface combustion
was occurring.  
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Field Inventory
The field inventory was conducted October 20-21, 1997, on a 25 mile section of the Ferron
Sandstone outcrop.  All accessible sites with Ferron Sandstone outcrop adjacent to the FNG EIS
South Area were included in the survey.  Figure #1 shows the location of the sample sites.  The
Ferron Sandstone is not exposed adjacent to the North Area of the FNG EIS.  

A total of 70 sites were sampled, approximately 400 meters apart.  Sample sites are numbered
sequentially, starting with #1 located at the NE corner.  Each site was precisely located with a
global positioning system unit, and permanently marked on the ground.  

Sites with no outcrop were not sampled.  The survey crossed several large washes and low spots
where the outcrop was covered with alluvium.  The silty sandstone facies of the Ferron
Sandstone pinched out to the south.  Another area not sampled is the Hunter power plant facility,
due to lack of access.        

In addition to sampling the lower explosive level of methane (LEL CH4), concentrations of
methane (CH4), carbon monoxide (CO), hydrogen sulfide (H2S), and oxygen (O2) were recorded
for each site.   Carbon monoxide is a by-product of methane combustion. Hydrogen sulfide is a
gas which may be found in concert with methane.   

Other information recorded for each site included general surface characteristic (alluvium,
bedrock, rubble, soil), slope (cliff, flat, hillside, hilltop), whether any residences were within one
mile, and pertinent GPS data.  Attachments #1 and #2 list this data for each sample site.

Equipment Used:
An Industrial Scientific TMX 412 Multi-Gas Monitor was equipped with a gas pump, tubing and
an inverted funnel to obtain a sample directly from the outcrop.  This monitor provides
repeatable measurements in a field-ready unit.   

Prior to field use, the monitor was calibrated.  A methane standard was utilized to ensure that the
monitor was in operating condition and properly calibrated.  This operational test was performed
twice daily after oxygen sensor zeroing,  prior to use in both the morning and afternoon data
collection periods.

The position of the site was located using a resource-grade Global Positioning Survey (GPS) unit
(accuracy of ±5 meters).  Gas Monitor data, along with general surface characterization remarks,
were entered into the GPS unit, as well as recorded manually in a logbook.  The sites were staked
with rebar, marked with orange paint, and uniquely identified for reference and possible future
trend analysis.
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DATA RESULTS
Neither methane, carbon monoxide, nor hydrogen sulfide was detected at any of the sample sites. 
Oxygen was detected at average levels for this elevation, with normal diurnal fluctuations.

RELATED STUDIES
The U.S. Geological Survey is conducting an ongoing survey of gases in soil as well as shallow
ground water in the area of current and proposed CBM development near Price, 
Utah (USGS, 1998).   The majority of samples are located several miles west of the Ferron
Sandstone outcrop.  

A total of 121 samples at 96 sites have been taken since 1995.  The average methane
concentration has been less than 0.005 mg/L (the detection limit).   The two highest
concentrations occurred within 30' of active wells.  Samples taken within 50' of the same wells
showed no detectable methane.  These sites were resampled at a later date, with no detectable
methane levels at either distance from the wells.    
 
The U.S. Geological Survey is also involved in developing a regional fluid flow model in
relationship to methane production for the Ferron Sandstone.   No information from this study
has yet been released.

 
COMPARISIONS WITH SAN JUAN BASIN CBM PROJECTS
Coalbed methane production in the San Juan Basin, Colorado/ New Mexico (near Durango,
Colorado) may have increased the amount of methane seeping to the surface, creating problems
with water quality, loss of vegetation, fire hazards, etc.  This has caused some concern about the
FNG project.  

The geologic setting and water sources in the San Juan Basin differ significantly from the setting
in the FNG EIS area.  There is little potential for similar problems to occur locally.  These
differences are discussed briefly below.  
 
San Juan Basin   
There is a documented history of gas seeps throughout the San Juan Basin.  There is no true
caprock above the gas producing horizons.  Coalbeds and other gas producing intervals are
exposed at the surface near residences.  There is a constant natural flow of water through the gas
producing zones up to the surface (Quinn).  Sources of residential water and springs are the same
rock units that are producing gas.  
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FNG EIS Area
In the FNG EIS area, there are no known gas seeps.  There is a substantial caprock (+/- 2000' of
impermeable Mancos Shale) between the surface and the gas producing zone.  Ferron coalbeds
pinchout several miles west of the outcrop in this area, and are not exposed at the surface.  

CONCLUSIONS
The survey data indicates methane, carbon monoxide and hydrogen sulfide are not currently
escaping along the Ferron outcrop.  Near-surface combustion is not occurring along or near the
outcrop.  Due to different geologic settings and water sources, the problems of the San Juan
Basin should not occur in the FNG EIS area.  





Page 5

REFERENCES

Chafin, D.T., Swanson, D.M., Grey, D.W., 1996, Methane-Concentrattion and methane-isotope
data for ground water and soil gas in the Animas River Valley, Colorado and New
Mexico, 1990-91, U.S. Geological Survey Water-Resources Investigations Report 93-
4007, 49 p.

Chafin, D.T., 1994, Sources and migration pathways of natural gas in near-surface ground water
beneath the Animas River Valley, Colorado and New Mexico, U.S. Geological Survey
Water-Resources Investigations Report 94-4006, 56 p.

Chafin, D.T., Swanson, D.H., and Grey, D.W., 1993, Methane-concentration and methane-
isotope data for ground water and soil gas in the Animas River Valley, Colorado and New
Mexico, 1990-1991: U.S. Geological Survey Water-Resources Investigations Report 93-
4007, 86 p.

Fassett, J.E., 1997, Geology and structure of the Pine River, Florida River, Carbon Junction, and
Basin Creek gas seeps, La Plata County, Colorado, U.S. Geological Survey Open- File
Report 97-59

Lines, G.C., Morrissey, D.J., 1983, Hydrology of the Ferron Sandstone aquifer and effects of
proposed surface coal mining in Castle Valley, Utah, USGS Water Supply Paper 2195

Naftz, D.L., Hadley, H.K., Hunt, G.L. 1998, Determination of methane concentrations in shallow
ground water and soil gas near Price, Utah,  U.S. Geological Survey Fact Sheet FS-191-
97, 4 p.

Quinn, J.C., Marinello, S.A., 1994, Desorption of methane from coal stringers in shallow aquifer
regimes in 1994 Rocky Mountains Symposium on environmental issues in oil and gas
operations, soft footprints for the '90s, Colorado School of Mines & U.S. Bureau of Land
Management.










